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(54) PRODUCTION OF HIGH-DENSITY ORGANIC MOLECULAR THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To readily prepare an arbitrary pattern of high density and high 
crystallinity by masking a titanium oxide substrate with an ultraviolet-screening material on its 
surface and irradiating the substrate with ultraviolet rays and allowing organic molecules to be 
selectively adsorbed only on the ultraviolet radiation area. 

SOLUTION: The titanium oxide substrate is masked on its surface with an ultraviolet-screening 
material, irradiated with ultraviolet rays to form a hydrophilic area of an arbitrary pattern. An 
organic molecule that is known to be selectively adsorbed to this hydrophilic area is adsorbed on 
the hydrophilic area to form an organic monomolecular thin film of high density. As this organic 
molecule, are cited a straight-chain organic molecule bearing covalent bond groups comprising a 
lower alkoxy silyl group on the chain terminal, a straight-chain organic molecule bearing sulfonic 
acid group on the chain terminal, or the like. 
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ft. 

$h=- £ m w s c t t r s i iE«©iiss«*r 

wet <m$s& i-r sst^jg 1 mm<D&®m. 
x * s a t> ax * ->^s £ -s ismi* wts# 

^£i£&T-£fcte3S5tCffl<^ Zr. Hf, Cu*5<tZ/ 

mm mznukmotm-r z> - 1 i= i -c *fltNt&&j£ 

[0 0 0 1] 

* - >jgR)t*ft icw-r s. 

[0 0 0 2) 

[ft*©ftfl5] ft*, tftfWlfl^MlliLT. Langmuir 
BlodgettM (^T. TLBJ&J t^p) 43j;t*gEifa 
«Mt*^0[ (Self-assembled monolayer ; HT, 

So s AMngii, ft?(D^mmm^mis.mfSc.m 
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[0 0 0 3] ttXQfftt^MBlO/'t*'- 
[0 0 0 4] 

mwt>m&:L±o£Tz>w(Lm] tiiffiLfcr<t<. ft* 
<D/t^->m^mz^x\t. mft?m^\mmm^ 

£ giJ ©«® Hj« * ffl w T SDX-T s t » ? y D -t: X 
20 jot^g-cfeS. £©<fc?&ft*ffi<E>[SISj£«U 

>*:-;U t P?«tlS'/jN^^ L i -5 1 1» 3 HH£# 
40 [0 0 0 5] 

T^S. igSS^14m«EIC®fi)t^nfcSAMl«tt, ft* 
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m^Tfflfttwzg&zmMis. m*.&.&&\z&m(wzf& 

[0 0 0 6] ^t^^>S«^ffi*^^fi8ltlC«t0iB 

(4 0 0 nmttT»^i{l«E) TaST* 10 

ft, *<D5t>. mm?& (o : 2 p ) coiE7L^*#tc^ 
«, 2. 07 V, m.mw® + 1 . 3 6 v, 

[0007] mt^* >&&igimzwtE-rz><t¥ 
•5. mnummz^ k> mtrf-* ymmmm^mm^m 

&&Z\K>. a$*te#^##&3ft{t^e<j©*7K©7Kms 

£*ftfSAM*H^<. -ft^M®»*»*S5S<h^W«tg 

«fc t>> O -5 £ ffotlT ^2>o 
[0 0 0 8] S«^ffi^*7K'ttT*^^*fc:H^*ttT- 

tt. *MS05=tCD (^tt) T9 5~1 0 0° g*Tffe 

&) lc»LT5 5" gft. *s«ktf->'J:3>g«*M (2$ 
*&) CJltTl 0 5" g«T&£. K^««RSltr« 

t. S5ft^^>a«*a{c*fr«.*:coj*MAtto~4 o 

t>. fr&mmftmzi o° ^Ttc«^e.^v^^#jix" 

[0009] i;£3Eg&®iSitt, 
3 >*«*ffi$rSE{cr s c t-?Mf$.t<tiz>m<tmizi$^ 

<@T i *^>ta't>nTl^ ; Z.Anong. Al'lg. Chem., 389, 

92(1972). %zn-mm&mv>m<t?*>&&ji<oyitm& 
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jessing e>#g?LT\ sf*Timenft^g©sfa 

o*»»jW»{fc^^ >S«*S£SioT feci fife 

ffl^utT, *&&<Dm—ft{*i\z&ft2>i&mi!)mmm 
[ooio] m*m i »CBS«©ii5^KW«i^^wss 

[0 0 11] »*«2tE«©Ji5««#t8l#»T»Jfi© 

tt£ (1) V- (CH,) , -W- (CH,)i-SiCl 
.X.-.TSSft^. C;iC, n 1 ~ 3 ©HSc. i*ct 
j te0£fclijEW&&T&oT, i + j «5~1 8# 
VtbTtt-CH,. -CH = CH,, 
-COOH. ADy>If, -CO.CH,, -S iCl 
„X,.„, - Si (OR).X,.,, -CN«P***tf6tl 

wtLxttCH,. tjm 1 — 

7irl/>, tfU v 5 - U>, 5=-xx U 5 ft 

XtbTtt<6i»TJI/^S*^tf Sft, CH,, C, 
H, 3: 

[0012] 3 \zmwL<D&&g.mmmft=F nma> 
*>**siEfc. »RWfc»*LTSAM*ifc»jarr* 

tt. — JKiC (2) V- (CH,) ,-W- (CH,) ,-S 
, (OR),X 1 . 1 T$^5. d die, i, j *J«kl/n 
ttWIE3t»Cfili;T**. Ri:LT«C,~C«©{£^7 

[0013] ffi&m4\zmmc>&®mmmmft z f L »m<o 
eftT^-5*x7h>SfS**«twWr**^* > 

-HftSC (3) SH- (CH,) ,-PH,0,T« 
Sft*. i ttft*^*36tt»«E»T*-3T, 5-18*51 

[0 0 14] lB*«5JCfE«Oia«KW«#^*«© 

^>S«*®IC ji«ttk:iR»bTSAMR*Wj«r* 
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flSi&ti. (3) PH,0, - (CH,) i-PH.O, 

T-3l$n£. ddlC. i «t5IB^{C|Sli;-e*oT. 5 
~ 1 8#gt>jg^T-c&-5. 
[0 0 15] »3fcJH6»CiEm<9i££«W&¥#??Sllg© 

ut#ft*.nTI-^*M*->JH (-COOH) 

wit?*, *<Dft?mmz. -ssst o> z - (c 

H,) i-COOHT^tlS. i (JfitrfB^fCl^UT* 
•?T. 5~ 1 S^S^jg^T-feS. ZtLTtt-SH^> 

-ch, mtfm^znz. 

[0016] m*m7 \zmm.<Dm®m&m%mm<Dmm 
ami.. %w-mm$t\zj:r)m®.*.&tu-otzmit^?> 

StC-PH, O,. -COOH§*tf2.ti»fS;ffl 

Zr, Hf, Cu, Zn^^m-i^y^L-XW: 20 

[0 0 17] 

i7Sr*Ht^dtTg|5^MtCje^7Ktt<i:^t>^«JC. Iff 

Zr, Hf, Cu. Zn^C&t^I-ft 30 

ymmzfflt^fymwL&mmiss nmsAMmmzm 
m-rzz.tx\ frm<Drt*->\z%ym*Mf$.-rz>z\}z 

h u v y 7 -7 w <D%mxm v>£ nt x ^ 

^*>S«<hLT. S?^^>*^aS«*J:lXS il 40 
[0 0 18] 

[#!M0iJ] ttT. 0®£i*itLT. *mVti* *>\zW\s 

(uss^ji) xe vyy^-m^m^^-r^itm^m 
^t^^>s«*®*SB»bfc (an . Rat** 

IJ10mW^J:T2WgST3&l., lttXe7>? 50 
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t<©PfllC#«LT*5 0. SUSSlWRjS ( 1 5mm*g 

m <D*&Bizmv*>fttzmmimm<DK<D&ft\zm#- 

&S.?lT^Z>. :CTH -224 0 /tmOfrria*>8& 
^z^— >£*rr-5 1 0 0 tfm<i>0>^;*££:&J8l,fc. 

te. &Mfc*<0~4° T*&0. lH«*tt*SU 
MSt^n^ofcgf&Tti. 9 5~1 0 0° -e&o. a 

igT<b5utA<ligjnfe. 3li-j2<Z>ft£*U 0mm 

omtr* xw-mt, mt^ty 

»«CD+ffe©Ji<&D:?.$:LT&SM^*m, sus 

LTfeHfc 1 mMjgftco^"^ ^ h'J ?DD-/7> 
[CH, (CH,) „SiCl,; OTS]jSffilC3B#ffl@ 
SS«Lfc (0 2) . 4<Z>OTSig&li. 79(tl®0 
TSSn-AWfA> ; 7 0m 1 +C3lfi{t^ ; 3 0 
m 1 IcSI-a LTiBSSLfco B*. OTSSSil 

SH^ams**. oTs#^K©±ic^ae<)©»(c«t 

^a-bx^Mi^-a-fc. ^e,icoTs^ws i -c 1 

<hil^t*s?t6££Jt>£ig;iu s i -o^£fc£&*r*S 
^£^firr*>. cn»ci oassEiccH, (ch,) ,, 
S i C 1 , o*»6a5 WR*«os^LT^sn 

•5. 0 3*. 3 «SI^M»t^©SEft^^ >S«T-^ 

M^tlT^S. S.1t5\Zm&ft : ¥-<D-Wte\Z&tz2>-*? 
^'fyJl'iTSS. 6tt^f^«iS;5LTV^. C 
H, (CH,) nSiChOA^SS^fWO^ 

LT^sn-s^^Tfaxt ({ti) tc^-r. 

[0 0 19] 

[ft 1] CH, — (CH, ) ii-S i C li+ (-OH) 
-CH, - (CH,) ,,-S i C 1.-0- + HC 1 

[0 0 2 0] ^-W^. OTS^W^SJtvWS i -C 1 
»t>, ^**^tt^*W7K»<tSJ^tTS i -OH 
&1)Wf$.1*inZ>. ^-coflH^TffiiS ({t2) \Ztt,-?. 

[0 0 2 1] 

[<t2] CH, - (CH,) ,,-S i C 1.-0-+2H, 
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O-CH,- (CH,) ,,-S i (OH) .-0-+2H 
C 1 

[0 0 2 2] WZi/y /-JUS (-S i OH) tm<D>s 

5y-;watitt*«'&UTTESC at 3) izm-r^-t^ 

[0 0 2 3] 

Ht3] n [CH,- (CH,) ,,-S i (OH) .-O 
-] [CH,- (CH,) ,,-S i O-O-] +nH 

,o 

[0 0 2 4] OTSft=?fim£<t^i5'>mi&.±.\zmiRM\Z 

[0 0 2 5] (HJSS01J 2 ) (|t|Sg#| 1 ) CliS^TJH Hfc 
OTSiH : ^^fy;Ph l J^h + y->7> [CH, 

(CH,) „si (och,) ,] ft^iz^xxmm^ 
2mmmmwut^ vtz. ^x^lt 

ti. — 24 0 «mCDteTi^£&5/1*->£*rr-5t> 

fclmMi8&CD;*^;5'x->;UMJ * h^->->7>^(C 
1 0«pWa«SiSbfe. ^ggMWciJ^Tte, 
wattifi{t**KKJ^^fltt 7 ;u n - ;us*fc«t> *K»tt 
WBfl:*H«ac i~3) EjewtJtfrU 

<t*EJ6s: at 6) K^Tnum***. ■Mtx*>*« 

*B5±(D4 0 nmftffl ttftttffittfMt ^ nfc as 
3). 7teVX£MCTfW1W$ftfc4 0 MinftOXftMRI 

- > \ZU-? TfeTVtlZMfS. £ nt <^ -5 „ 51±W8I 
[0 0 2 6] 

at4] CH, (CH,) ,,-S i (OCH,) ,+ (-O 
H) — CH,- (CH,) ,,-S i (OCH,) ,-0- + 
CH.OH 

[0 0 2 7] ^-<D^. OTS»TO*gj£:fl)S i - OC 

oHS«^n^. *©«^&Tias: at 5) 
*. 

[0 0 2 8] 

[ft: 5] CH,- (CH,) ,,-S i (OCH,) ,-0- 
+ 2H.O— CH,- (CH,) ,,-S i (OH).-O- 
+ 2 CH,OH 

[0 0 2 9] WZzs? S—Jim (-S i OH) AMO)^ 

v y -^mtm.y^m^Lxrm^. at 6) ic*-r*§&# 

[0 0 3 0] 

at6] n [CH,- (CH,) ,,-S i (OH) .-O 
-] — n [CH, - (CH,) ,,-Si-O-O-] +n 
H, O 
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[0 0 3 1] h*is->7>ft?1>m 
<t^^>»«±«cSS?6«]lC®:#$n. &2. 5nmJP£ 

[0032] (njE0y3) mmw i) iz&ux m^tc 
OTS$H 1 £;*;i'rt:/h*x*>& ; hs (ch,),p 

H,0,*HMc£AT|ig«©!ISfc£f?ofc. ST. Xe7 

*RM+l,fc. 7X?tLTH. — 224 0 vnKD&Tffifr 
10 ^nc^)A^->$:W-r^)t>OSrffi^fc. IKDgEft:?-*}' 
x#W§SUT:fc^fc*;U:fr:/h*X 
tcSftbfc. &*JU#:7T*x Mx^y 

mz-swrn^m-tb. Knm<D^mz\,t-PH, o,g£ 
* y h *x * >se»t* i muom&xmm-r 
. 2>z\iz\z&-oTmmvfz. *)W7Y-*?.*>m®m* 
\z2 4mmi&m?z>z\t\zj:-oT. %.ft=f-&mo*)it> 

/^X^>S^«- ^X*£jlLT^ii8*<!S«£ 
nfcKft^^>S««ffiS:aofc (@4) . 7teVX* 

20 tcx*ijffli$nfe4 o nmiti<D%iftmmttM&&7jk-r. ft 

mzMf&tSftT^Z. $.fz5lZHm# : ?e>«telZ&tzZ> 

y hfrxKywLftT-cmtontzmt^? 8 

x^y-;nc«u ^OSJ 9^i@*iiSgfe^gg^L@ 
>*«±K:a*?WK:»#S.n. *Q0. 8 nmJ££tf)ffiBI 

30 $nt. 

[0033] (IU601J4) (mmw 3 ) iza^T m^fz 

1 0mW^±T2B#WgSSfft:^^>a«*fiS»U 
fc. TXi7i:LT«. — 224 0 MmfflttfW*^**^ 

i?->&m-rz>be>&m^tz. z.comft&nzm®.*.&t: 

tftl 6-t:X*X*>g9£^i. Mx^y-jp 

40 H, 0,S$:^0 1 6 - fX^X*:>^H, O, P (C 
H, ) , , P H, O, * 1 mMCOm&T-mm-fZ Z\t\Z£-D 
T^tbMMLT te^tz. ^CDSAM^fiK-ttjgflStplCl 

0B$fy]gaj!&B-r5;i<hici-?T. 1 6 - 

b*X*X*>&#W. VX*€:fflLTifcniBM<!lBStS 

nfcSfft:^^>s«^®^ffiofc (0 5) . 7tevx? 

lcTfrJ19£nfc4 0 Mm^<om«9R8St^Sr*-r. ft 

tti«$nxi^. 2Lfz5\zmmftT<D%&\z&tzz> 
so ;u*:/h*x*>6£#^TiBfcnfc&<t^*>S«£ffc 
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2. 3nm)?S©{l«*WLll^uW!. X'JXV 
[0 0 3 4] 5 ) mmM3) K&HTffl^*: 

/;i^:/h*x*>Ss#^£;*;k*:/h*ji,tf : h 

S (CH,) ti COOH#^lc£xTl§]«©flS&£fT-p 

oT, —^©;fcSg{C-SHS K*f#l©*3StCte 
-COOH«^^MyKA;i/#>fi^lmM 

cro s AMJS^tt^JK^ic 2 BSffleftifcttf* :tc 

igm&m-oti (06) . 7«Tx^(cTW?9^nfc4 o 

^^>*«±tg«6<)»C©#$n. i^2. 3nm/P£CD 
«JK«:^fiKLT^-5C:i:*t. X'J :7Vy MJ-{C«fcoT 

[0035] mmm 6 > <%km a ) ici2«L;t r <t 

<. Xe5>75ffiK 1 0 mWKlf 2 BSrflflgfi, & 30 
ftl3 1 $'>S«£!i#tL.£:„ VX^tLT. — iZ24 0 Atm 
<»fe^1&fr£>tzZ>/T,i7-y$:^i-T : Z>%(D*m^tz. CCD 
gP^WlCg^TKttt^ofcSEft:^^ >S«£ 1 6 - t'X 
*X*>89g&lCif»L*:. Ml 6-tfX*X*>89§ 

&oT. M^SglC-PH, O.gSrit-Dl 6-fc*X*X* 
>SH,PO, (CH,) ,, PH, 0,£ 1 mM<D it fit?® 

»jfditt»*«ft i 0B$WSS*S:B-r^)C:tlc«J;^T. * 

Kir-mmo 1 6 - ex*x*>gtfH^*«*®£?Bo 40 

tz (0 5) „ 7ttVX^tCTftJfap$tlfc4 0 timft<Dm 
*MBIJB*ttW*fcjfc-r. »^©#LT^-5M««, VX 

^-cd&, *$HH8IJ¥<B 1 6 - bfX*X*>®#^T«fr 
nfc^t^^>S«^»fix^/-;ncilL. jg^i&ifei* 
fcfToT'J >XL£„ r flX^D-UTfttfc;* . 

ti-fc. 1 6-fX*X*>S?^T*^{t^^>S«±lC 

l^ui:^ X'J7yy MJ-tCcfcoTSSSZSttfc. d 50 
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<»%.ft=f-1!m-V> 1 6 - t*X*:X*:>SE-CSt)nfcK{t^ 
g'MSSISbfcZ n'W ^->^^fi£-T^ 1 m 
M5»^/V- £aU- h^-y-t KL'— h ; Z n (CI 
O,),' 6H,OTKi$S£<f lC5^K»gbfc. CCDjag 
ICkoT. gS&Lfcl 6 - t*X*X*:>gf 2^C9}#^) 
-PH t O,g£Zn'W*><h*<KJ£LT. ZntSI 

S««r*6x^ y -)U*x-e^SiSfe^-r £ d t l:<t?T, 

x^^Sfit^tplci^Migfi^B-r^cittci^T, 2 

(07) , 7ttVXi7(CT*Jt«$nfc4 0 ftmftomn- 

&#^cD#&ic&;t£^*^5 r #y^i' i 

6 -t*X*X*:>^2^i:Z n iifr 
fc^>»«.hfc:aHKMfc:«»Sn, #«J4. 6nmJf£;* 

BSJS2. 3 nmcDggcfgcDIP;*) K>S*IKSr^fi£-r-5 C 
ZrOCl.WfOCl^fflUfcim. ItrEtBI 

[0 0 3 6] Sfc, (ffe&SM5) {CIE«Ufer<!:<, X 
e5>^|H, 1 0mWW±T-2B#flBig«, mtT? 
>S«£RBItLfc. 7X^tLT, — 224 0 /xmcDte^ 

mmmi&m-fz>z\tizj:^T. wttmm<r>*)\st>7h 

*)P7p>*;u^>K^^*«*®*S^fc (0 6) . 

d<DS1g*»Ex^y-;i/tt>TSW«tj5fe^LT. 
U>X*ffofe. $e.fCAr^fX^a-LT^$-B" 

«±fCi^-tC©#$n. *«)2. 3nmff$CDSK$-^fi5t 

unset**, I'jyv/hu-icioTSEsn 

»'Jjita$SlxfclmMft^ (II) Jg^tp^ 

)1/^>SEC9}*0-SH**^BS^ (II) ffi*C0Cu" 
■f ^->S:^bT^«^ta. 2^j?coyjU*yh*;u# 

8). 7\t^xi7\zTmm^nrz4 0 timn<D^n-mm 
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^Cu"-ft>tiiLfc. £ "a A r^D-lT 
[0 0 3 7] 

[02] sAMmftnj}m i £mwTz>tztt><Dmfo&-z 

[03] /t^->J!iPX$nfe->D++>-> (S i O-) 
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[04] /^->jtoisnfc*ju*:7h*x*>tts 
[0 5] /^->jnii$nfci 6 -t'x*x*>ss 
[06] /t*->imi3ftfc;*;urt:/h;*jjutf >&s 
[07] ^*->an:snfc i 6 -t*x*x*>82 
io [0 8] sV7->mj:2txrz*)i<t)zrhJ3)\<?fi>m2 

[^Watt^l 

1 K^««$trj^H 

2 VX£7 

4 OTSi§S 
5 

6 

7 4 0 H mft OKftMMMt* 

20 8 'J >Xffl*fiX^/-;l/ 

9 SWStgfe^gg 



[01] 



[02] 



(8) ' 1 ^Bi 2000-247799 

■ 

[0 3] 




( 9') 



2000-247799 
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SH SH SH 



[0 7] 

PH2O3PH2O3 PH 2 0 3 PH 2 0 3 
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